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Section 1

Sampling Objectives

The RI Field Sampling Plan will incorporate field activities and data analyses
to characterize the nature and extent of contamination at the DHA site for
purposes of assessing risk associated with the contaminants of concern and
evaluating remedial alternatives to address that risk. Through the course of
the field investigation, a database will be developed which characterizes the
following site media:

· Surface Soils,
· Subsurface Soils,
· Groundwater,
· Sediments, and
· Surface Water.

In order to fully characterize these media, CDM will re-analyze selected
archived samples from the 1991/1992 investigation for arsenic, cadmium and
EPA's Target Analyte List.

In order to address the potential contamination in the Kingbridge Park area, it
is proposed to first conduct a geophysical survey to locate the subsurface
anomalies and, second employ intrusive techniques to sample subsurface soils
and groundwater.

CDM will also collect surface water and sediment samples to characterize both
media and determine if they have been impacted by surface and subsurface
contamination at the site.

The remainder of this report details the location and frequency of sampling as
well as the methodologies by which the samples will be collected. Also
included is a summary of all prescribed analyses.

o,,,,..,.._, CDM Camp Dresser & McKee .. - OgD13S 1-1
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Section2
SamplingLocationand Frequency

All surface water and sediment samples will be analyzed for TAL metals.
Surface water will be analyzed for total and dissolved metals. Total
suspended solids (TeaS)will be an additional parameter for surface water. TSS,
coupled with contaminant concentrations on sediments will be used to
evaluate risk and exposure scenarios related to consumption of surface water.
Three sediment samples and three surface water samples will also be analyzed
for TCL constituents. Samples for TCL/TAL will be selected from the areas
most likely to contain contamination and will be based on field observations.

o,,,,_,,_, _ Camp Dresser & McKee .... 0251_0 2-5



Section 2

Sampling Locationand Frequency

Method Descriptionto Define Extentof Contamination

The Remedial Investigation will incorporate field activities and data analyses
to characterize the nature and extent of contamination at the DHA Site for the

purposes of developing and evaluating remedial alternatives, and _g the
risk of existing or threatened contaminant migration on human health and the
environment. Through the course of the field investigation, a database will be
developed to use in characterizing all media at the site, contaminant fate and
transport processes, and contaminant impacts on public health and the
environment. This section lists the objectives of each portion of the field
sampling plan.

The sampling program developed for this RI/FS will address the following
media:

· Analyses on archived surface and subsurface samples;
· Near-surface geopyhsical surveys;
· Subsurface soil sampling;
· Groundwater sampling;
· Sediment sampling; and
· Surface water sampling.

Table 2-1 provides a summary of the media to be sampled during the field
exercises. Field QA/QC samples are not included on the table. A brief
summary of laboratory analyses is included in each subsection. Section 3.5
details the prescribed laboratory analyses for all samples to be collected at the
DHA Site.

ArchivedSamples

The purpose of re-analyzing archived samples is to enhance the previously
collected arsenic and cadmium data generated by XRF analyses. Select
archived samples will also be analyzed for the Target Analyte List (TAL)
meta__ls as a means of determining whether other potential contaminants of
concern are present on-site above a depth of 18 inches below ground surface.

Ninety-three of the original grid sampling locations will be re-analyzed for
arsenic and cadmium as part of this effort. Each of the five samples from each
sampling point will be re-analyzed. All of the sampling locations within the
99% Confidence Interval (CD and all of the odd numbered locations outside of

o,,,,..._ Ol_ Camp Dresser & McKee 2-1
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Table 2-1

Summary of Sampling Locations by Media
Dallas Housing Authority Site

'Monitoring I Media to be Sampled _Sampk) ID_)

Point I 'Soil Sediments **Groundwater Surface Water
I Surface Subsurface

Archlved Samples 726

RI-MW- 1 2

RI-MW-,2 2

RI-MW-13 2
RI-MW- 4 I 2

RI-MW- 5 1 2 2

RI-MW- 6 1 2 2

RI-MW- 7 1 2 2

RI-MW- 8 1 2 2

RI-BH- i1 1 2

RI-BH- 2 1 2

RI-BH- 3 1 2

RI-BH- 4 1 2

RI-BH- 5 1 2

RI-BH- {6 1 2
RI-BH- r7 1 2

RI-BH- 8 1 2

RI-SD- il 2

RI-SD- 2 2
RI-SD-i3 2

RI-SD-14 2
RI-SD-!5 2

RI-SD-16 2
I

RI-SD- 7 2

RI-SW- !1 2

RI-SW- _ 2RI-SW- 2

RI-SW-_ 2RI-SW- 2

RI-SW- 6 2

RI-SW- 7 2

Total, 738 24 14 16 14

'Surface samples include the zero to eighteen inch depth interval.

'*Filtered and unfiltered samples (shown here as seperate samples) will be collected from each well and
each surface water sampling location and analyzed.

....025112



Section2
SamplingLocationand Frequency

the CI were selected (see Figure 2-1). Locations selected for TAL analyses are
shown in Figure 2-2. These 76 locations represent approximately every third
location across the site. The 0-1 inch sample interval from each of the 76
locations will be analyzed. This represents approximately 9% of the initial 830
samples collected. The complete analytical summary is provided in Section 5
of this plan.

Surface Geophysical Surveys

During the RI activities, CDM proposes to conduct a geophysical survey to
delineate suspected landfill areas identified in historical aerial photos and
reports. Geophysical techniques are an efficient and economical method to
delineate subsurface anomalies prior to intrusive activities. CDM proposes the
use of the Geonics EM-31 to perform an electromagnetic survey of the area
shown in Figure 2-3. The EM-31 measures subsurface electrical conductivity
variations that are a result of shallow subsurface soil density variations as well
as variations in the conductivity of the groundwater. Localized Groundwater
conductivity variations within a discrete water bearing zone is an indication of
groundwater contamination.

The ground conductivity meter to be used at the DHA site will be the Geonics
EM-31 instrument. Survey transects have been designed to locate and outline
potential waste disposal sites and provide background conductivity
information. The survey transects that are proposed for the DHA site shown
in Figure 2-3 were selected based on aerial photos.

Subsurface Soil Sampling

Near-surface geophysical surveys, conducted using an EM-31, will be
performed prior to conducting the intrusive sampling to help focus
investigative efforts used to characterize the fill areas in the central Portion of
the site. Transverses across the filled area west of Fishtrap Lake, the landfill
area north of Navarro Elementary School and in the vicinity of the former
West Lagoon will be performed to identify subsurface anomalies, and the data
gathered will be used to determine exact placement of the additional monitor
wells and borings.

The proposed monitor well and boring locations were selected to achieve the
following objectives:

· Collecting data for the Human Health/Ecological Impact Evaluation,
· Collecting data to assist in predicting the fate and mobility of the

contaminants in the soils,
· Determine background soil contaminant concentrations,
· Determine the volume of soil and deleterious fill materials with

contaminant concentrations above clean-up goals, and

o,,,,.,,._ CDM Camp Dresser & McKee 2-2

025143



i

®e47 I lOS ®els

,qOil Il Si

Off'IS OM'It OOT; OIL'/

OM3 em Om

00'13' OgSi OtIS')

Ol8'l 08'A OM0

· m8 I fA 0au Ok_

Om OUt") Om Om Om?

e I_ 0181 T

Om Oma ,d em out

om 0,,, em 0,- \\ ,? mo U 0,?_ 0'= .u, OIg9

em em om er;s ®N_ "U ,_,s ( _ // o'" ®tn ezz euo

.,0 ..,, .., u71 .. ,

I '" "0 "_ I1"' '"' I / _1_' I

99%ConfidenceInterval
N

l' · lO0'

80o 0 o00

REMEDIALINVESTIGATION
DALLAS HOUSING AUTHORITY

I dqhrlilLJii Primary and Secondary Grid Sampling Locations I
qliflllWlll to be Re-analyzed for Arsenic and Cadmium I
m/i/4_gWHB_,_/Sm F"l ..... I_1-- /"1 4 I

_---.,_,_-_m DALLAS,TEXAS r,gure Mu. _-,

._025144



i

' eMS L

JEST1 0 0`67

em els? om!
BM

ei?6 oB eBB

O164

elm · m et40

oN · TM elr'_ 4113

elm

ew, o
est · 1_0 0#4

om

S/0UAY6H
$CJ.IE_.

OIlS

em o11111 · m ·

elmlS e_ 74 0843 IL'? O11d elis
O118

O110

Om e SI · in e u9

OBi 41177 Ol_O · 1S_ 01_0

_$HTRAP LAKE

_F.NN_$0NE

oISS 4DIlF) OSOl 0 864 _ Oe44j

01111, OIHJ0 9S
%

I! '®_ e_o e_ 02o4 e_?

cFA P]NKSTDNI.GGH$CNDDL

._INGLg'TDNBDut.rv_D

¢
N

1' B I00'
,,- ,- -- -'

I_o0 0 10o

REMEDIALINVESTIGATION
DALLAS HOUSING AUTHORITY

CDM Primary and Secondary Grid Sampling Locationsto be Re-analyzed for Target Analyte List
mMme_ engineer&saleM/sis i_,-m A No. 2-2
_'"'"".'"'"_"""'_,"",_, DALLAS, TEXAS r,yur_

/025145



CANAOA l_]V£

I== 1_3

I=m e--, $£OUOYAH

%ggg x_ _, ,.... L--= _ =_"-,=._=
=_'_"._," ,_ .r _ i J I]1]1]1]==========

==__ _== _ =:u,f 6 . -------, ==

-- _ U _ _ "- /' r]SHTRAP LAK[ /
--,==- =_?-_ _:=:: ' ' / --'"Gl

_ _ _ C::::_-'_C::31_r_

PJNKSTONH]SH _CH:3DL

SINGLETON ]tl3ULEVARD

N

LEGEND GEOPHYSICALSURVEYTRANSECT
1' · li,00'

,"__--__-- /

300 0 &O0

REMEDIAL INVESTIGATION
DALLASHOUSINGAUTHORITY

CDM Geophysical Survey of Suspected Fill Areas
er_konmenta/engir,eers,saen_/sts
_,,,,. _.._..._,..._,.n. DALLAS, TEXAS Figure No. 2-3

· ' 02514_;



Section2
SamplingLocationand Frequency

· Pre'hminary determination of nature and extent of landfill material

Monitoring wells and soil borings instal]ed during the intrusive sampling
program will be sited based upon the results of the geophysical surveys, as
well as information acquired by previous investigators. The additional
monitor wells are located adjacent to or down gradient of suspected or
potential source areas. The borings will serve to delineate the extent of the fill
areas.

Currently, it is anticipated that four additional monitor wells and eight soil
borings will be required to better delineate the extent and nature of the fill
areas. Figure 2-4 identifies the existing wells and borings and the approximate
locations of the proposed monitoring wells and borings.

The following three soil/waste samples will be collected from each drilling
location: the surface, the vadose zone and the saturated zone. Samples will be
collected from each Z5 foot split-spoon interval, or 5 foot continuous sampler.
All surface and subsurface samples will be analyzed for TAL metals only.
One subsurface sample from each location will be selected based on field
observations (i.e., PIE) readings, waste observed, etc.) and analyzed for
TAL/TCL in order to identify any additional contaminants of concern. A
representative sample from each subsurface location will also be analyzed for
total organic carbon, grain size distribution and percent moisture. The latter
analyses are prescribed to aid in contaminant transport analyses.

Groundwater

Groundwater beneath the DHA Site will be sampled by installing monitoring
wells into the uppermost water bearing zone. The field activities related to
investigations of the groundwater have the following objectives:

· Determine if contaminants associated with the soils and fill materials
are leaching to groundwater,

· Determine groundwater flow direction,
· Determine contaminant extent (if present),
· Determine background contaminant concentrations,
· Characterize hydraulic properties of the upper water bearing zone (if

, contamination is present),
· Estimate contaminant migration,and
· Evaluate contaminant fate in the groundwater (i.e. identification of

migration pathways, discharge points and groundwater users).

To achieve these objectives, four additional shallow monitor wells will be
installed as shown in Figure 2-4. A typical well installation diagram is
provided as Figure 2-5. The placement of the screen will be determined based
on field observations. The local gradient of the upper water bearing zone will
be determined based on piezometric measurements from all eight wells.

D,,,,._m _ Camp Dresser & McKee 2-3
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Lock Monument-type surface compleUon4'z4' Concrete
pad

Well Cap

Ground surface

4Z Bentonite Portland Type II
Cement Grout

Monitor Well Casing:
R Inch. threaded, rubber gasket.
flush. Schedule 40 PVC

Grout to surface

Bentonite seal shall extend
2 feet above the sand pack

/40 sand pack shall extend
2 feet above the filter pack

10/20 sand filter pack shall
extend 2 feet above the top
of the screened interval

Monitor Well Screen:
inch. schedule 40

PVC
0.01/0.02 inch slot

Screen Length ,- Variable

Joint threaded bottom cap

FIEMEDIALINVESTIGATION

DALLAS HOUSING AUTHORITY 0 2 _ 14 9CDM TYPICAL WELL CONSTRUCTION DIAGRAM
mmm.lm__
,',--., _-_,_ DALLAS, TEXAS FIGURE 2-5
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SamplingLocationand F_y

Assuming groundwater flow direction is north to northwest this configuration
will result in up-gradient, down-gradient, and cross-gradientwells.

If groundwater contamination is identified, step drawdown testing of the new
and oki wells will be conducted in order to characterize the hydraulic
properties of the upper water bearing zone. Understanding the hydraulic
properties is essential to calculating contaminant migration rates and
identifying migration pathways that may exist to an underlying water bearing
zone. Migration pathways must be present for surface contamination to
impact the second or third water bearing zone.

All groundwater samples collected will be analyzed for TCL/TAL parameters.
Both filtered and unffitered groundwater samples will be collected for TAL
analyses. New and existing wells will be sampled. Analysis of the laboratory
data and hydraulic gradient data will result in background groundwater
quality data (upgradient well), determining if the groundwater has been
impacted, and subsequent characterization of contaminant distribution
(isoconcentration lines). Only one round of groundwater sampling is planned
for the RI.

SurfaceWater/Sediment

The objective of this activity is to define the nature and extent of
contamination in surface waters and sediments on or adjacent to the DNA Site.
Specific objectives are as follows:

· Determine background contaminant concentrations,
· Determine the extent of contamination in surface waters and sediments,
· Determine the impact of site activities on surface water and sediments,

and

· Evaluate surface water hydrology, including drainage patterns, flow,
and surface water/groundwater relationships as necessary.

Seven locations will be sampled for surface water and sediments. Samples
will be collected off-site from the West Fork of the Trinity River at the
northern border of the site. On-site samples will be collected from F'mhtrap
Lake and the drainage channel that was the former West Lagoon. Figure 2-6
shows the approximate locations where these samples will be taken.

Two sediment samples from each location will be selected in order to
characterize the sediments and underlying soils. A core sampler will be
driven approximately one foot below the mud-line to collect these samples.
The sample will be subdivided into two samples in order to profile the
sediment column. Surface water samples will be co-located with the sediment
samples and will be collected to characterize the water quality.

O,,7,ReT_._ _ Camp Dresser & McKee 2-4
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Section 3

Sampling Equipment and Procedures

SamplingEquipment

A list of sampling equipment for collection of soil, ground water, surface water
and sediment samples at the DHA site is presented in Table 3-1.

Soil samples will be collected from soil boreholes installed by a drilling rig.
Soil samples will be collected with a 5-foot continuous sampler or 2.5 foot
split-spoon. SoU samples will be "screened" for VOCs using a Thermo organic
vapor monitor (OVM) with 10.0 eV lamp or HNU photo-ionization detector
(PID) with 9.8 eV lamp. Both of the above PID instruments use 100 ppm
isobutylene for calibration. Other equipment/suppUes u 'tdizesin the sampling
process will include a stainless steel mixing bowl, trowel, and sampling jars
and bottles.

Ground water samples will be collected from the four 2-inch diameter monitor
wells installed at the DHA site during the site investigation (1991/1992) and
four additional wells proposed for installation during the RI. Wells will be
purged with either a peristaltic pump or PVC bailer. Three to five well
volumes will be purged from each well prior to sampling. At least 10 well
volumes will be purged from the one new well for development.

Water levels in wells will be measured with an electronic water level indicator.
Conductivity and temperature will be measured using an electrical
conductivity meter such as the YSI S-C-T meter. The pH of the water will be
measured from a field portable kit using appropriate standards for daily
calibration.

Ground water samples from the monitor wells will consist of both unfiltered
and field filtered samples. The samples will be filtered with an in-line 0.45 um
filter. Field filtering can be performed with an in-line filter only when used
with a perastaltic pump. The Geotech Flex Filter is recommended if a bailer is
used to collect ground water.

Surface water samples will be collected with either a Wildco Alpha sampler or
PVC bailer. Samples from Fishtrap Lake may require a boat for access. Care
must be excised to avoid stirring of sediments during the sampling process.

Sediment samples will be collected during the RI/PS with a Wildco core
sampler. Samples will be collected at the bottom of water bodies from the 0 to
6 inch depth, 6-12 inch depth or from underlying soils if practicable.

o,,,,_a _ Camp Dresser & Mcgee 3-1
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TM 3-1

RIFlddhmpl_ Pin
Equilxmmt_t

DlUll Holming Authority

· Drill Rig with hollow steam auger (subcontractor)
· 5' continuous sampler or 2.5 foot split spoon sampler (subcontractor)
· Thermo OVM with 10.0 eV lamp or HNU PID with 9.8 eV lamp
· 100 ppm Isobutylene Gas (calibration gas)
· Stainless Steel Mixing bowls
· Stainless Steel Trowel
· Measuring Tape
· Compass
· Camera
· Plastic Sheeting

:iii_:_:_'_!i!:'_w_ii!iiiiiiiiiiiii?iiiiiii!iiii=iiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiliiiiiiiiiiiiii?ii.l.iii.il.i.ii!iiiiiiii.i.iil.ii_i.i.iiii/i.iii.iiil.ii!iiiiiiiliii.iii!i_i_ii:iii_ii_iiiii.iiiiiiiii_iiiiii_ii_i!iiiiiiiiiiiiiiiii/iii_iii_ii_ii:!iiiiiiiiiii_iiiiiiii_i!iiiiiiiiiiiiii!iiiiii?iiiiiiiiiiiiiiiiiiiiii=iiiiiiiliiiiii'ii
· Drilling rig with hollow stem auger (subcontractor)
· Thermo OVM with 10.0 eV lamp and calibration gas
· 100 ppm Isobutylene Gas (calibration gas)
· 4' PVC bailer
· Peristaltic pump (Geopump)
· Geotech in-line 0.45 um filter or Flex Filter
· Polyethylene tubing
· Water level indicator
· pH meter
· YSI S-C-T meter

i'_"_':_:_!'_w::_'_ =_'::_:_?,i?,ii'_?,?_:::,::iii'_?_i'_i:_iiliiiii;:::_ii:_i:.iiiii_:/,!',ii,i'_i::iiii:,':_,',:,ii',:::,'::.:,',i':!',:,?_?,i',iii[',ii:::/_i_=:i_,ii:_iii:,_:.'_i_.:_?_:,ii?_i:_,?_?,ii:_i',ii',?_',_:,'_:_'_i:,:i=_iii:_ii'_ii![?_ii',?,iiiii','ii:i',?,iiii'_i',',i_/_',i',ii',i?_:_?_i_,',?,_,iiiii',?_iii?_ii'_','?_ii??,?_[:i::',?,',[i',i',',ii',i':',',','?i',ii',ilili'/_,'_','_iiiiii',_i:',=i:[:i=','_i==
· Wiidco Alpha Beta Sampler or PVC Bailer
· Boat
· Waders
· pH Meter
· YSI S-C-T Meter
· Ufe Preserver

· Wildco Core Sampler or SS HanclAuger
· Boat
· Stainless Steel Mixing Bowl
· Stainless Steel Trowel

· Tyvek or Saranex
· Outer Boots
· Gloves (Cloth and Latex)
· Hard Hat
· Respirator (Full Face for Backup)
· Respirator Cartridges

0_51.54



Section3
Sampling Equipment and Prooedures

Sampling Procedures

Step-by-step instructions for field sampling are provided in this section of the
FSP. The proposed field sampling will include: (1) soil borehole sampling;
(2) groundwater; (3) surface water; and (4) sediments.

Soil Sampling

Soil samples will be collected at a minimum of three locations of the DHA site.
Soil samples will be collected as follows:

1. Locate sample point on field map and aerial photograph.

2. Travel to sampling location. Double check locations of utilities,
especially overhead power lines.

3. Locate the flagged sampling location.

4. Begin field log book notations (team leader).

5. Clearly describe the sampling point location.

6. Sketch sampling location in field log book.

7. Note orientation of 35mm photograph to be taken of sampling location.

8. Place the sample location identification sign by center stake.

9. Calibrate and test monitoring equipment such as PIE).

10. Complete various details in field log book such as film roll and
number, weather conditions, field personnel, etc.

11. Make sure auger flights of drilling rig have been properly cleaned.

12. Decontaminate (alconox wash and deionized water rinse) all equipment
used in the sample collection process (e.g., trowel and bowl).

13. Set up table or bench with plastic covering to check samples as they
come from driller.

14. Put on dean disposable latex gloves prior to handling equipment and
samples.

15. Begin drilling borehole with 5-foot continuous sampler or 2.5-foot split-
spoon and hollow stem auger flights.

16. Decontaminate samplers after collection of soil.

0,,,,m--- C01] Camp Dresser & McKee 0_.5155 3-2
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SamplingEquipmentand Procedures

1Z Screensoft samples for volatile compounds using the PID and collect
soil with high PID readings (grab sample from split-spoon).

18. Inspect samples for smelter slag and battery chips.

19. Remove grab sample from split-spoon for VOC analysis. Do not mix
sample. Remove the remaining soil from spUt-spoon and place in
mixing bowl (composite sample).

20. Collect additional soil samples (grabs) based on visual inspection, odor,
and/or PID measurements.

21. Descn'be the soil materials in the field log book for each depth interval.
Note water level depth in borehole (if present).

22. Drill approximately 6 to 12 inches into the native bedrock (Eagle Ford
formation).

23. Place samples in cooler. Cool to approximately 4°C with ice in double-
sealed plastic bags.

24. Following drilling of the borehole and sampling, the entire borehole
will be grouted up to the soil surface.

25. Auger cuttings will be put into steel 55-gallon drums to be disposed on
the basis of analytical results. Drums will be closed.

26. Decontaminate all sampling equipment.

27. Complete field log book and move to next location.

28. Ship samples to the NDRC Laboratory every one to two days, or as
needed.

29. Place auger cuttings in 55-gallon drums, mark drums with soil boring
number and date.

GroundWater Sampling

Ground water samples will be collected at the DHA site from eight monitor
wells in the Kingbridge Park area. The procedures for the installation of
monitor well(s) and collection of ground water samples is descn'bed below.

1. Locate sample point on field map.

2. Travel to sampling location.

3. Locate the flagged sampling location. Double check location of utilities,
especially overhead power lines.

4. Begin field log book notations (field team leader).

o,,7,,_r.sE, CI)MCamp Dresser & McKee 3-3
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Section3
SamplingEquipmentand Procedures

5. Make sure someone elsecan locate sampling point from your notes.

6. Sketch sampling location in field log book.

7. Note orientation of 35mm photograph to be taken of sampling location.

8. Place the sample location identification sign by center stake.

9. Calibrate and test monitoring equipment such as PIE).

10. Complete field log book regarding various details such aa film roll and
photograph number, weather conditions, field sampling personnel, etc.

11. Make sure auger flights of drilling rig have been properly cleaned.

12. Decontaminate (alconox wash and deionized water rinse) equipment.

13. Inspect monitor well suppUes according to specifications given to
driller.

14. Set up table or bench with plastic covering to check soil samples aa
they come from driller.

15. Begin drilling borehole with 5-foot continuous sampler and hollow
stem auger flights.

16. Check soil samples for volatile compounds using the PID and collect
any soil with high PID readings for analysis of headspace gas (e.g.,
place soil in plastic bag and scan with PID).

17. Inspect samples for smelter slag and battery chips.

18. Describe the soil material in the field log book for each depth interval.
Note water level depth in borehole.

19. Drill approximately 6 to 12 inches into the native bedrock, which
should be a blue gray color (Eagle Ford formation).

20. Following drilling of the borehole, the monitor well will be installed.

21. Monitor well(s) will be designed according to the following
specifications as shown in Figure 3-1:

· flush threaded, 2-inch diameter PVC riser and 0.01/O.02-inch PVC
slot screen;

· lO-foot well screen beginning from just above the water table (well
screen placement will be based on field observations);

· 10/20 silica sand filter pack;
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Lock Monument-type surface completion4'x4' Concrete
pad

Well Cap

Ground surface

4_ Bentonite Portland Type II
Cement Grout

Monitor Well Casing:
R inch, threaded, rubber gasket,
flush. Schedule 40 PVC

Grout to surface

Bentonite seal shall extend
2 feet above the sand pack

sand pack shall extend
2 feet above the filter pack

10/20 sand filter pack shall
extend 2 feet above the top
of the screened interval

Monitor Well Screen:
.R inch, schedule 40
P¥C
0.01/0.02 inch slot

Length -- Variable

joint threaded bottom cap

REMEDIALINVESTIGATION

DALLAS HOUSING AUTHORITY 0_5158

ICDM ._,o^, WELL CONSTRUCTION DIAGRAM I
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Sampling Equipment and Prooedures

· Sand pack at least 2-feet above the well screen followed in
ascending order by bentonite grout, and Portland cement; and

· Flush mounted well completion with 2-foot by 2-foot concrete pad
and locking cap.

22. Immediately following installation, well(s) will be developed.
Approximately 10 well volumes of water will be purged from each
well. Existing wells should not be developed.

23. Prior to sampling and at least 24-hours after development, the water
level in wells will be measured.

24. Following water level measurement, the wells will be purged. At least
3 to 5 well volumes of water will be purged from each well (or enough
water to stabiliT,e pH and conductivity readings to within 10%).
Samples will be collected after the wells have returned to their static
water level. Electrical conductivity, pH, and turbidity (visual) will be
noted for each gallon of water purged. Purge water will be emptied
into 55-gallon drums with liners and lid.

25. Following purging, ground water samples will be collected.

26. Collect unfiltered samples directly from perista_ pump discharge line.
Filtered samples will be collected by attaching the 0.45 gm in-line filter
or flex filter.

27. Samples analyzed for metals must be acidified with nitric acid to a pH
of less than 2. Place samples in cooler and maintain temperature at
approximately 4°C.

28. Determine the electrical conductivity and pH of the ground water in
each well.

29. Lock wells.

20. Complete field log book and move to next location.

31. Ship samples to analytical laboratories at the end of each day.

Development and purge water will be put into SS-gallon drums for temporary
storage. Each drum will be marked according to the monitor well from which
its contents came. Drums and contents will be disposed according to the
analytical results of the ground water. Drums will be moved behind the
DHA's Rupert Street maintenance facility for temporary storage.

Surface WaterSampling

Surface water samples will be collected from the existing water bodies at the
DHA site. Sample locations will include Fishtrap Lake the former West
Lagoon and west fork of the Trinity River. Water samples collected from
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Fishtrap Lake may require the use of a small boat. In this ,-_, life preservers
must be worn by all persons. Surface water samples will be collected in the
manner descn'bed below.

1. Locate sample point on field map.

2. Travel to sampling location.

3. Begin field log book notations (team leader).

4. Take two photographs of sampling location.

5. Complete various details in field log book such as film roll and
photograph number, weather condition, field sampling personnel, etc.

6. Decontaminate sampling equipment with alconox wash and deionized
water rinse.

7. Collect water sample from approximately the one foot depth with
either the Wildco water sampler (Alpha Beta sampler) or PVC bailer.

8. Empty samples into appropriate sample bottles containing nitric acid
(pH of less than 2).

9. Place sample into cooler with ice to maintain temperature at
approximately 4°C.

10. Complete field log book and move to next sampling location.

11. Send or drop off samples to analytical laboratory(les) at the end of the
day.

SedimentSamples

Sediments samples will be collected from water bodies present at the DHA
site. Collection of sediment samples from Fishtrap lake may require the use of
a small boat. In this case, life preservers must be worn by all pemons.
Sediment sampling will be conducted in the manner described below.

1. Locate sample point on field map.

2. Travel to sampling location.

3. Begin field log book notations (team leader).

4. Take three photographs of sampling location or buoy.

5. Complete in field log book various details such as film roll and
photograph number, condition of apartment, field sampling personnel,
etc.
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6. Collect sediment with Wildco core sampler or hand auger. Samples
should be collected from the 0 to 6 inch and 6 to 12 inch depths or
underlying native soils.

7. Place samples in appropriate sample jars. Put jars into cooler with ice
in double-sealed plastic bags (cool to approximately 4_C).

8. Complete field log book and move to next sampling location.

9. Send samples to analytical laboratory(les) at the end of each day via
overnight delivery.

· At the end of each day, the drain-of-custody will be filled out for all samples
collected at the DHA site and put into the appropriate cooler(s).

Waste Samples

Waste generated from the RI/PS samples will be stored onsite in 55-gallon
drums. Sampling will be conducted as outlined below.

1. Identify drums of similar materials (i.e., soil or water).

2. Collect representative samples from dram (at least four grab samples
for each dram) and put into stainless steel mixing bowl.

3. Mix sample thoroughly and put into sampling jars.

4. Preserve as required based on the sample type and analyses.

5. Complete field log book.

6. Send samples to analytical laboratory(ies) as needed via overnight
delivery or laboratory pickup.
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Section 4

Sample Designation

Sample tracking and documentation will involve the use of field log books,
sample preparation and tracking log books, field maps, site photography,
sample labeling, and chain-of-custody forms. These procedures allow tracking
of each sample from the time of collection through the preparation process to
receipt by the laboratory.

. FieldSamplingOperations

Field sampling custody and documentation will include sample log books, log
sheets, field maps, site photography, and sample labeling and chain-of-custody
forms.

Log Books

Each sampling field team leader will use a log book to record all sampling
activities. Field log books will be numbered and bound. In the field log
books, team leaders will record the date and time of sample collection, the
sampling location, the sample identification number, sampling personnel and
others present, weather and other conditions at the site, a photographic log,
and other pertinent sampling events in chronological order.

The field team leader will use separate, prenumbered and bound log books to
record information pertinent to the RI/FS. The task leader will document the
major activities of the sampling, along with any additions to or deviations
from planned activities. A designated field task leader will document all
information concerning sample collection, custody and documentation.

Sampling during the Remedial Investigation will include soil, groundwater,
surface water, and sediments. Each of the samples from the above media will
be assigned unique identification numbers based on the following protocol:

· The first two digits will represent the project identification code and will
be '_F';

· The next two characters will identify the location (e.g., MW for monitor
well or SB for soil boring);

· The location code will be followed by a two or three digit code indicating
the site location fi.e., MW-01 through 08 or SB-I1 through 19);
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Sample Designation

· Site location codes for surface and subsurface soil samples will be followed
by another code Lndicating the sample depth interval (i.e., 0-1 inch or 5-6
feet, etc.)

For example, the sample identification number: RI-SB-11 (5-6 foot) would
indicate a subsurface soil sample collected from soil boring l 1 at the 5 to 6 foot
interval. Identification codes for the different media will be as follows:

· Soil Borings - SB;

· Monitor Wells - MW;

· Surface Water- SW;

· Sediment- SD; and

· Waste samples from auger cuttings, monitor well purging, or
decontamination water - WW.

Sample identification numbers will be assigned by the task leader prior to
sample collection utiliTing the information in Section 2 of this plan.

Sample Tags

Each collected sample will have a completely filled-in sample tag securely
attached to it. Tags will include the Project code, location of sampling site,
type of sample, analyses required, time of sampling and the initials of the
Sampler.

Following collection of each sample depth, the complete sample identification
number will be marked on the sample container and lid. Soil, groundwater,
surface water, and sediment sample bottles received from the laboratory will
be appropriately labeled with an indelible marker. All samples will remain in
custody of the team leaders until they are relinguished at the field facility.

All samples will be shipped (or picked up by couriers) under chain-of-custody
either daily or every two days to the analytical laboratory. The field task
leader will document all shipments in the sample log book.

Chain-of-CustodyRecord Sheets

Custody records will be used for the samples collected at the DHA Site. The
forms will be correlated with the sample collection tags; requested information
will have the same heading on both. The sampler or sample custodian will
complete a Chain-of-Custody Record to accompany each sample shipment
from the field to the laboratory. A sample Chain-of-Custody form is provided
at the end of this section as Figure 4-1.
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The custody records will be used for a packaged lot of samples; more than one
sample will usually be recorded on one form. More than one custody record
sheet may be used for one package, if necessary. Their purpose is to
document the transfer of a group of samples traveling together; when the
group of samples changes the custody record is updated.

General use instructions foUow:

Usinga Two-PartCustodyRecordSheet

· The originator fills in all requested information from the sample tags.

· The originator signs in the "Relinquished by" box and keeps the copy.

· The original record sheet travels with the samples.

· The person receiving custody checks the sample tag information against
the custody record. They also check sample condition and notes anything
unusual under "Comments" on the custody form.

· The person receiving custody signs in the adjacent ''Received by" box and
keeps the original.

· The Date/Time will be the same for both signatures since custody must be
transferred to another person. When samples are shipped via common
carrier (e.g., Federal Express), the date/time will not be the same for both
signatures.

· When samples are shipped via conunon carrier, the original travels with
the samples and the shipper (e.g., Field Sample Custodian) keeps the copy.
Shipping papers, bills of lading, etc. are considered as part of the chain-of-
custody documentation.

· In all cases, it must be readily seen that the same person receiving custody
has relinquished it to the next custodian.

· If samples are left unattended or a person refuses to sign, this must be
documented and explained on the custody record.

Questions/ProblemsConcerningCustodyRecords

If a discrepancy between sample tag numbers and custody record listings is
found, the person receiving custody should document this and properly store
the samples. The samples should not be analyzed until the problem is
resolved by contacting the field sample custodian or other designated
responsible authority; e.g., the appropriate QA coordinator.
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The responsible person receiving custody should attempt to resolve the
problem by checking all available information (other markings on sample
container, type of sample, etc.). He should then document the situation on the
custody record and in his project logbook and notify the appropriate sample
custodian by the fastest available means, followed by written notification.

Changes may be written in the "Comments" section of the Custody record and
should be initialed and dated. A copy of this record should accompany the
written notification to the sample custodian. A complete copy of the
documentation of the problem and its resolution should also be provided to
the QA coordinator and submitted to the project files.

LaboratoryCustodyProcedures

The CLP laboratories routinely work with CLP custody procedures and will
implement them for this work assignment. Non-CLP laboratories will use
sample identification records and custody records to satisfy the CLP or
equivalent requirements. These requirements are outlined below:

· Upon receipt at the laboratory, each sample shipment will be inspected to
assess the condition of the shipping container and the individual samples,
and the condition or integrity of the custody seals on a received shipment
of samples will be documented at the time of receipt of the laboratory.

· Enclosed chain-of-custody records will be cross-referenced with all the
samples in the shipment; these records will be signed by the sample
custodian and placed in the project file.

· Sample custodian will continue the chain-of-custody by assigning a unique
laboratory number to each sample on receipt; this number identifies the
sample through all further handling.

· Internal log books and records that maintain the chain-of-custody
throughout sample preparation and analysis, and data reporting will be
kept.

Sample Shipment

Each sample shipped will be packed in accordance with Department of
Transportation (IX)T) regulations which include docmnentation requirements.
In addition, each sample will be identified with a sample identification tag,
and will be listed on the chain-of-custody record completed for each sample
shipping container. The field sample custodian will notify the laboratory
sample custodian of sample shipment.
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Security

Several security measures will be implemented during the RI/FS field
sampling to maintain the integrityof the samples during the collection process.
In the field, samples will be maintained in the possession of team leaders, or
locked inside field vehicles, until relinquished at the field facility. The field
facility will be designated as a secured area, accessible by approved personnel
only.
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Section 5

Sample Handling and Analysis

SampleHandling

Environmental samples collected at the DHA site will include soil, ground
water, surface water, and sediments. The proper handling of these samples is
critical to obtaining high quality and usable data. The aspects of sample
handling detailed in this section include preservation methods, type of
sampling containers, shipping requirements, and holding times. A summary
of sample handling requirements for each analytical parameter proposed in the
PSP is presented in Table 5-1.

ArchivedSoil

Archived soil samples from the CDM 1991/1992 soil sampling exercises will be
reanalyzed for Arsenic, Cadmium and TAL on a selective basis. If any of the
archived samples have insufficient volume for analyses or have been lost,
CDM will resample the grid points as reconstructed from field sampling logs.

Soil

Samples to be analyzed for TCL will be removed directly from the split-spoon
and placed into sampling jars. Composite soil samples consisting of soil
removed from the split-spoon sampler will be mixed and placed into 500 ml
wide mouth jars for analysis. No preservation is required for soil samples.
Samples analyzed for TCL will, however, require cooling to 4°C. Samples will
either be picked up by the laboratory (local service) or shipped to the
laboratory via overnight delivery service. Holding time for TCL is seven days
until extraction.

Groundwater

Ground water samples will be collected from monitor wells installed at the
DHA site. Sample containers for ground water will be as follows:

· Metals: 1-1iter plastic bottle;

· VOCs: 2-40 mi glass volatile organic analysis (VOA) vials;

· BNAs: l-liter glass amber bottle; and

· Water Quality: l-liter glass or plastic bottle.

D,,,,,,,,'r.m CDM Camp Dresser & McKee 5-1



Table 5-1

RI/FS QAPP
Analytical Methods, References, and Method Detection Limits

Dallas Housing Authority

:!  i!i ii i iii i i!ili i i i ii
, ,:_?:?_i_?,m_,:_,/?,?,i_?,,?_?,:,,,:,,,-__:_:,,i:;,_?,i?,,:,?,?_,,?,:::_i?,:,_,!?_:,,?_::_,_,_v_::i_,iM_,,_,,,,,,,?_??,_,_::,,:,,,:,;:,,:,,i,,,_?_,_,_,,_,,,/-__,?i?,,_,,i?,_,?_?_i,,i,?,i,,?,?,i?,,,?,i,,,_?_,,_,/?ii:#:i:_?,_?,?_!,,i_:_!,?,_-_,,,i?,

iI_l_llllllmll_l ........ ri' II IIIII II "' Ill

Soil Metals(Pb,As, Aciddigest,distillation Method6010pCP) U.S.EPA,Test Methodsfor Evaluating 1-10mgJkg
andCci) SolidW____s, SW-8463rd Ed.,11/86.

Inorganic 1993SOWExtraction 1993SOW U.S.EPACLP Ino;anics Stalenmntof CLP-
Ta_et Analyte (ICP,GFAA,CV, Wink, ILMO3.0 CRDLs
Mst(TAL) etc.)

OrganicTa_et 1993SOWExtraction 1993SOW U.S.EPA CLP OrganicsStatementof CLP- Vinyl
CompoundList (GC/!VlS,GC/ECD) Wo_, OLM01.9 CRDI.s ChloddewUl
(TCL) havea DLof

2 _gA

GrainSIze per Method ASTMD-2216 AmericanSocietyfor Testingand I percent
DlstrlbuUon Matadals1980

Moisture per Method ASTMD-2216 Amerk:anSocietyfor Testingand I pement
Content Matert=__1980

TotalO_ganlc per Method Method9060 U.S.EPA,Test Methodsfor Evaluating 1 mg,_g
Carbon SolidWastes

SW-8463rd Ed. 11/86

Ground Inmganlc SOWextmcUon SOW U.S.EPACLP InofganicsStatementof CLP-
Wate_ Tarot Analy# Work,ILM01.0 CRDI.s

List (TAL)

OrganicTarot SOWextracUon SOW U.S.EPACLPO_gantcsStatementof CLP- Vinylchloride
CompoundList Work,OLM01.9 CRDLs will havea

(TCL) m DLof pga
tC,
,_ TotalDlssoNed per Method Method160.1 U.S.EPA,Methodsfor the Chemical 5 mgA
i,_ Solids_DS) Analysisof WaterandWastes,3/83

Alkalinity None Method310.1 U.S.EPA,Methodsfor the Chemical 1.0rng/l_
Analysisof WaterandWatstes,3/83



Table 5-1 (Continued)
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Surface Inorganic SOW Extraction SOW U.S. EPA CLP InopganicsStatement of CLP-
Water2 Talget Analyte Work 1990, ILM03.0 CRDLs

Mst (TAL)

Ofgantc Talget 1993 SOW Extraction SOW U.S. EPA CLP Organics Statement of CLP- Vinyl chlodde
Compound List Work 1991, OLM01.9 CRDI.s will have a
(TCL) DL of 2 IJg/!

Aikadi_ Filtered Method 310.1 I U.S. EPA, Methods for the Chemical 1.0 mg/I
Analysis of Water and Wastes, 3/83

Total per Methed Method 160.2 U.S. EPA, Methods for the Chemical 5 mg/I.
Suspended Analysis Water and Wastes, 3/83
SolUs O'SS)

Nitrate/Nitrite per Method Method 353.2 U.S. EPA, Test Methods for Evaluating 0.01 mg/L
Solid Wastes, SW-846, 3_1Ed., 11/86

Kjeldahl per Method Method 351.4/ U.S. EPA, Meb_ds for the Chemical 0.01 mg/L
Ntlrogen 351.2/351.3 Analysis of Water and Wastes, 3/83

Sediments Ino;anlc SOW Exb-irctlon SOW U.S. EPA CLP InopganicsStatement of CLP-
TapgetAnalyte Work, ILM03.0 CRDI.s
LISt (TAL)

Organic Tapget SOW Extraction SOW U.S. EPA CLP Ofganlce Statement of CLP- ¥Inyl chlorkle
Compound LIst Work, OLM01.g CRDLs will have a
ffCL) DLof2pga

I

NOTE: 1) Ground water also analyzed for Alkalinity, Conductivity, and Total Dissolved Solids (TDS) by Methods 310.1,120.1, and 160.1; re_.
2) Surface water also analyzed for Alkalinity, Conductivity, and TDS by Method 310.1,120.1, and 160.1; respectively.
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The holding times for dissolved metals is six months. These samples will be
acidified onsite with nitric acid to a pH of less than two. The holding times
for analysis of organic compounds is 14 days for VOCs and seven days until
extraction for BNAs. Samples analyzed for VOCs and BNAs must be cooled to
approximately 4°C. VOCs will be preserved with hydrochloric acid to a pH of
less than 2.

Surface Water

Seven surface water samples will be collected from the DHA site. AU samples
analyzed for metals will be acidified to a pH of less than 2 with nitric acid.
VOC_ will be preserved with hydrochloric acid to a pH of less than 2. AU
samples will be stored in a cooler at a temperature of approximately 4°C.

Sediments

14 sediment samples will be collected from the DHA site. AU samples wU] be
cooled to approximately 4°C.

Waste Samples

Wastes generated from the RI/FS sampling process will be collected and
analyzed to ensure proper handling and disposal. These wastes are expected
to include auger cuttings, purge water from the monitor wells, and
decontamination water. Wastes will be put into 55-gallon drums for
temporary storage. AU drums will be marked with contents and dates. One
composite sample will be collected from each waste steam for analysis.
Samples will be collected from each drum, put into a stainless steel mixing
bowl, mixed, and placed into a sample jar.

Sample Analysis

As discussed in previous sections, sampling at the DHA site will include
groundwater, surface water and sediment, surface soils and subsurface soils.

Table 5-2 summaries the number of samples to be collected per media, and the
number and type of laboratory analyses to be performed. A complete list of
all the parameters to be analyzed at the DHA Site and the analytical
methodology is provided in Appendix A.

Arcbivod Samples

Samples from previous CDM investigations will be re-analyzed for arsenic and
cadmium, and selected samples will be re-analyzed for TAL The purpose of
this re-analysis is to define the contaminants of concern in the surface soils.
Duplicate samples will be analyzed on a frequency of once every 20 samples.
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TABLE 5-2

RI/FS ANALYTICAL SUMMARY

FIELD SAMPLING PLAN

i DALLAS HOUSING AUTHORITY
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Sample Media # of Blind R_tate
Samples Duplicates Standard Trip Blank Blank As, Cd TCL TAL Others= i

Arc:hivedSoils 726 15 15 678 - 78 .

Groundwatel_') i 16 1 I 1 10 19_i I

Subsurface

Soils 24 1 I - I 9 27 12

Secllments 14 1 - - 4 15

SurfaceWateF"

14 1 1 1 . - 4 17_ 3
Surface Soils at

Bodngs 12 1 1 - 14

(1) Includesfilteredendnonllltemclas separatesamples
(2) ForsoftsIncludes:TOCendgrainsize;forwater Includes:TSS,el<aHnity,NitrateandNiblte
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Surface Soils/SubsurfaceSoils

As previously discussed, soflsamples will be conected during the installation
of monitoring wells and borings. The samples will be screened using head
space analyses performed in the field. Based on these results and the physical
description of the soil, samples will be selected for laboratory analyses.
Analyses of the samples will allow empirical calculation of partition
coefficients to be used in migration and clean-up assessments. Analyses
performed for this purpose include natural organic carbon content, grain size,
and moistur_ content.

One soil sample from each monitor well and boring will be analyzed for the
full CERCLA CLP TAL/TCL analyses based on field observations. All other
samples will be analyzed for TAL. One duplicate sample will be collected for
every 20 soil samples collected.

Groundwater

To verify the total nature of the contaminants, the groundwater samples will
be analyzed for full TCL and TAL compounds. Both filtered and unfiltered
samples will be collected for TAL analyses. This includes all parameters
routinely analyzed under the Superfund program including:

· Volatiles
· Semi-volatiles

· Metals and cyanide
· PCBs and pesticides

The data collected through the groundwater related activities will be evaluated
in conjunction with data acquired during sampling of other media. This will
provide a means for developing a thorough understanding of the fate and the
extent of the contaminants such that baseline risks can be estimated.

The groundwater sampling protocol is defined more completely in Section 3.1.
One duplicate or co-located sample will be collected for TAL/TCL analyses
during the groundwater sampling.

Surface Water and SedimentSamples

Surface water and sediment samples will be collected from Fishtrap Lake, the
former West Lagoon and the West Fork of the Trinity River. Seven water
samples and 14 sediment samples will be collected from seven locations. All
surface water samples will be analyzed for TAL metals. Three surface water
samples will be selected at the discretion of the field team leader for TCL and
general water quality analyses. One duplicate TAL/TCL sample will be
collected.

Sediment samples will be collected from two intervals at each location. All
sediment samples will be analyzed for TAL metals. One sediment sample
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Section5
Sample Handling and Analysis

from each water body will be collected and analyzed for TCL. One TAL/TCL
duplicate will be selected at the discretion of the field team leader.

Travel/Trip Blank

A travel blank consists of a set of sample containers filled in a location away
from the site with deionized or other analyte-free water taken to the sampling
site, and returned along with the field samples to the laboratory without
having been opened in the field. This water preferably should be of the same
quality as the method blank water used by the laboratory performing the
specific analysis. These travel blanks will be handled and transported in the
same manner as the samples acquired on a given day. For the purposes of
this investigation two travel/trip blanks will be included. These samples will
be analyzed for VOAs (Method 8240).

Decontamination Rinsate Blank

A decontamination rinsate blank consists of rinsate water from the final stage
of the sampling equipment decontamination process. A decontamination
rinsate blank will be collected for every 20 soil samples collected.
[Groundwater samples will be collected using dedicated or disposal bailers.]
All rinsate blank samples will be analyzed for TAL metals.

Field Blank

Field blanks will be collected at a frequency of one for every 20 field samples
collected during the field activities.

For each type of sample collected, a sample container will be randomly
selected and filled with analyte free water in the same manner as a collected
sample. This will simulate actual site conditions and provide verification that
sample handling and collection procedures have or have not affected the
quality of the sample analyses. No field blanks will be analyzed unless trip or
rinsate blanks are contaminated.

Triplicate Volume

Triple sample volumes will be collected at a frequency of one per 20 samples.
These additional sample containers will be labeled "for matrix spike/matrix
spike duplicate" and will be used by the laboratory for their internal quality
control.
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APPENDIX A

INORGANIC TARGET ANALYTE LIST



_c TAlOrr ANALYT[MIT ¢TAL)

COUtlriet IoqtLtred
btoetiou LbLtt 1:.8)

'b, lTt,

Mtb,qr dO
&route 10
krim _00
bzTUim S
gmtMm S
gshium SO00
ghrmm %O
Ombdt SO
bIppor 2S
Zrou %00
bid 3
lipUlUB SO00
Imnimnoss %S
Ibrem? 0.2
licb% &O
IPotustm SO00
bleuSm 5
Illwr 10
IodtuB SO00
lbdlliur 10
VeMdium SO
Ziu_ 20
C7_tM 10

(1) Subject to tim restrictions opocifted tn I_o first Ms of fort O, Section TV
of MfJ)ic D Odurumu llo_uHib - blmtrophis %aLlure) en7 onmITT_LM%mor_bod
WllmClftsdin SOUglb_LbitD mdtk u_%isod u %ou_mo tho doeumou_edlUdtT_onc
or mt_bod docostiou 3LhsLu mst she Coutxiet Ioquired Detectiem LLmLt (CIDL)
req_tremenu. Ittlpmr dotoettou %tarts mm%eu%%b, Mid f_ tho foXXemd_lt
eirmmltauee:

If tho Impto u_&t3_ _ fiw tiros Ihs dstoetiou ]Alit of
tim iMtnmut or mcbod flu ut, b vilu trot k roportod ewu tboq_
tho botnmeut or mtbod dlotoetioe ]J_t tm7 uot equd lbs butzsct
lloqulrod Botoctiou IAnit. Bdd, b Ltlururatod in tbs uramplo betsy:

for lmd:

IkM ins -lC_
ludezumut btoetteu Limit (IBL) - &O
Smplo mmumUme - %%0
betzoet b_Lrod btoettou LMtt (ClDL) * I
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TARGETCCK_ LIST CTCL)Am
CCKTIACT_ QLUdrrITATImL2XZTS(ClqL)

mOA'Z:'Ahavalues in Cheee cablea are quantiCation ]Limits, not abaolute
detection 1LBLcI. The aao_mt ef ucerial uoceasa_ to produce · detector
responae chit ean be identified and fellah17 quantified le steerer than chac
meded Ce efJ_17 be detected above Cbe b#kAround uolee. Tho quanticatLon
ILaLto in Cbeae cables are eec at the ee_enr_atiena Ln the aaople equivalent
to tho eoueentretion of Cb loueot ealibratiou ocandard analysed for each
an_3Tt,.

Specific qudintitltion liaicf ire bAShly tuttis dependent. The quanciution
lb_ts liked brain are previdod for guAdance and m7 Mc ilveTo bo
#Mevable.

The CRQLvalueo lbcod ou tho follevtu8 pajee are baaed em sba malTele of
maple, #eerd_u8 tho qoeifieetin, Slwn in Id_bit D. br #eh fr#_ton
and aatrix. · brief eTuopeb of the oeeplia8 headline and analTob ecepe b
liven, alq rich aa eumple uleu3Litiou for b CRQLvaXu. All _L values
are roumbd u M eSf_tfieaat fipree. !_r ooil oaaplee, She Bobcure
eouteut of lb staples b BOAeouidorod la thou euepb edeubtiaaa.
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_G_ C0llP0UmLin CTCL)_ oolrrlACT IIEqLTIIEDQUAIrrIT&TI0ttLDflTS CClqL)

· * Ouafit_eatiem t4'm{_.ftt
Low Nod. On

Ir&u= &dj, &dj,
Votatitle rat I"--_er u. SL u/l_ ue/Ir_ rnf)

1. Chlorm_lmno 76-87.3 10 10 3LJ00 (SO)
Il. Bromnbioo T&*13*J IL0 IL0 U00 (SO)
3. 1L_1 Chloride ?S*01-& 10 10 1,100 (SO)
6. Chlorootbm ?l-00-3 ILO ILO 1100 (SO)
S. IbthTloM brig TS*00.1 ILO ILO Ii00 (SO)

I. mm S7-.-1 10 ILO 1100 CS0)
1. CerbeuOisulfido ?S-IS-0 10 IL0 1200 (fO)
I. 1, l*D/cldomr3houe ?S*3S*& IL0 IL0 ILI[00 (SO)
O. 1, l-MchloroerZdno 1S-3&-3 10 10 1200 (S0)

10. 1.2-DldGoroetl_rd (total) Si0-Se-O 10 10 1200 (S0)

11. ChloroforU i?.iS.3 10 10 1200 (SO)
12. 1,2*Dlehloroor3ume 107-0i-2 10 10 1200 (S0)
23. 2-)ut&uoM 78-93-3 IL0 10 3_00 (S0)
l&. 1,1. l-TrLchloroe_bdno 71-55-S 10 10 1200 (S0)
15. Csrbou Tocrachloz_do SS-13-S 10 10 1.100 (SO)

IS, BromdichZoromcihdno 7S-27-& tO Z0 U00 (S0)
Z?. 1,2-OichloroproptM 78-87- S 10 10 1200 (SO)
18. cie*l, 3*DLchlorolpropeue 10061-01-5 10 IL0 1200 (SO)
lt. :rrichloroe_heho 70-01-6 10 10 1200 (SO)
20. DLbrmochloromt_dmo 12&-48-1 10 10 1200 (S0)

21. 1,1,2-Tr/chloroe_no 7t-00-S 10 10 1200 (S0)
22. b_oue 11-63-2 10 10 1200 (SC))
23. trlnf-l,3-OJchloropropord 100il-02-6 10 10 3.100 (SO)
2&. Brmoforu ?$-2S-2 10 10 ILl00 (SO)
25. &-bghT1-2-penunono 108-10-1 10 10 1.100 (SO)

l&. J-bmmoM St_-T8-6 10 10 1_100 (S0)
17. IrocrseIdozoothoM 127-18-& 10 10 U00 (SO)
U. ToXMM 108-88-3 10 _0 1.100 (SO)
2J. l,t,2,l-To_ruhlomm Tt-M-S 10 10 1100 (SO)
30. Chlorok_mm 10J-t0-1 10 10 Ii00 (SO)

31. Sr_71 busoM 100-61-6 10 10 L100 (SO)
32. sroM 0o.62.s lo 1o uoo (so)
33. Xylenol (TotlJ) lL33J0*20*7 10 IL0 1,100 (SO)

· Qudncfucfon lintLto XfJ_od for HIl/#dimut m 1Mood eu wt wLIhc, b
quaac/tacioa ILoLu Mleulocod b7 b labor&torT for aoll/oodimmc,
uleulatod em dit7 wiSht I_io aa required b7 b eeutzoct, viii bo hasher.

bce v_at th C_L viluoo l/otod on tho proeodtnj pop ay uat be those
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epecLfied Ln prevLoua _ {caUmnu of gott. Thfie valuta a:e aet ac
eoncencracLena An the aaml)le eq_Lvalonc te the ooncencrar_Lone£ Che lovoac
·ealLbraciou standard opoeifled in.lbd_blt DVOA. Lover quanclcatLon liaica
My be aehLevablo for uter ample, I)7 emploTlnl tho IcaCemnc of Uork for
Lev CouconcracLonbur for OrlaaAe AualTao,.

IU_A_

i S aL volta of wuz b purpd vl_h an brc las at aebiou_ smporalre.
lbo volatLleo are erappod ou oolid eeebeuu,anddloaerbod bily eu_o tho
OC/m. ret· ompb vitheeupeudZ at She_ of 10 u_:

(10 q/L) (S IL) (lO-g L,ML) - SOz 10-1ul - SOus tm lb SlCooltm_
e

Low LfJvel Ioil/lldimiTit Jamqli I

A S 8 _iquot of the ooll/oedlmuc ample ILoaddod to · voluao of va_er in ·
purse t_lbe. Imcod. and purled rich mn lMrt las. lbo wZacJLle, are _rapped.
and 1aCer daaorbed dLreeCly moo Sim {lC/MS. for · ample rich eoepomd Z ac
rb C_L of 10 u&/_:

(10 ul/r4) (5 &) (104 r4/8) - so z 10-_ uA - so ul on she GCeolwn

Hediun Level ioil/IBod_uo_t Imenlet

A dbI al_Lquot of ooll/oodlaenc Lo extracted vtLch 10 aL of mthanol, and
fLlcered chrou&hSlue ,mol. Only I aL of Cb BoChanol oat=aec Lo Cabn for
acreenAul and aulTsio, laaed on tho rooulca of · OC/YIDscreen, an aliquot
of the BoChanol extract lo added to S IL of realouc -acer and pursed at
aubLont cou_racure. The Xarpst aliquot of ucxaet eona_Ldorodlu MLbit I)
10 100 uL. For · oaBpXev',ch e_ X at the ClQLof ]]00 u&/r4:

(1200 q/El) (6 l) (lO-S El/S) - &lO0z 10'] ul - 6800 uS

ThLs uacerLal JLoeeucaluod in the lO aL md_anol ex_racc:

(,lO0 Iq)/ 10 aL - 600

Of ddt. 100 GLare ll_Sod froa b readout ucor.

(&lO N/iL) (100 uL) (10'11mlq/_) - 680 z 1,0-1uS ) SOu8 em tho aC eoXum

IMco that fez beth lev and md_Lua aoil/oedloout oamplea, d_L_o it lay affect
the purf_ul effieleueT. Sbo velum of roaleut uacez md flu sbo ila_lia I
proees, does nat affect lbo uleuOLaCima.
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T&uzY O0m_mD urr CrCL).dZD_ _ quHrnTATXO_LL_XTS(C_L)
oe

· Oan_tlutlon lL_utl_S*
Lev Hod. On

llUz &LG lAG Gdann
Ihnfwlatflat PAt m--___:r uf/L toe/]lCf uf/1_? ¢n._

21db.bi IO8-9S-2 %0 S$O lO000 (20)
3S. IbfaCl-ChlozM_t) other L1Lt4-& tO 130 10000 (lO)
N.J.Cbloreobuol 9S-S?-8 %O 130 10000 (SO)'
37. l,$*MeIG_ob4uMue MS*TS*% tO 330 %0000 (10)
38. 1,4*M_ lOS*M*? 10 SOO %OOOO (10)

39. l,l*MehlerdmNuo tS*SO-% %0 3J30 10000 (20)
60. f-Ilod_Fb% 0S-68-7 %0 3J30 10000 (SO)
61.J.l'-_tm

(%-Ch%oropropmu) e 108-10-% %0 330 %0000 (20)
62. &-NorJlTXIPheno% 106-M-S lO 330 %0000 (20)

63. II-Ilcrooo-dL-u- Iprop7%emTne 62%-M-? l0 330 10000 (20)

db&.Iouc_oroo r_baM i?*72*% lO ]3o %00oo (20)
6S. fJL_rebe_eue H-tS-3 lO 330 %0000 (20)
6i. %,opborone 78-S9-% l0 330 %0000 (20)
&7. 2-1JLcropbnoX tI-TS-S lO 3JSO 10000 (20)
61. 2.4-DlMcShTXphouo2 %05-i7-! %0 330 %0000 (20)

69. bls (2-ChloroorJbox7)
Bor_ne %%%-9%-% :LO 330 %0000 (20)

SO 2,6-OichXorophono! %20-83-2 :LO 330 10900 (20)
S%.3.2.4-TrlehlorobeuzeM %20-12-% lO _JS0 %0000 (20)
S2. liphr_leno 91-:t0-3 l0 330 %0000 (20)
S3. 6-Ch_oroiz_X/no IH-&7*I l0 330 %0000 (:t0)

S&. toz_lGoroburadLono 17-60-3 l0 330 %0000 (20)
SS. 6-Ch_oro. 3-mr_rX1phonol SO-SO-? lO 330 %0000 (20)
Si. :t-Hoch%XnaphrJMlono 9%.S7.S %0 330 %0000 (20)
S?. huobXozocTc %OlfOnLudiono ?7o&7*& 20 JSO %00OO (:tO)
SI. J,&.i-TrJLddoropboMl fSi-H-2 l0 3J30 %0000 (:tO)

99. lt.6. S-TrlehlorqMM% H-OS-& IS 800 IS000 (SO)
60. :t-ChlorouqbtJuGeno R-SI-? %0 ]30 %0000 (SO)
t1. _-IJLlcrom_XfsM liS-?6-& JS 800 LtO00 (SO)
62. bth%XphthaXmto 1LSX-X1L-J %0 SSO %0000 (:tO)
13. mphr. byleM SOIJ-t)&-I %0 LIO lO000 (:tO)

dt&. :t.i-DtLuStrotolumw ISO6-10-:t lO S:tO %0000 (:tO)
SS. J*lil_lz_lttu tO*Ot-I SS 100 IS000 (SO)
6i. AeouophrSMuo 831-38-! lO SSO lO000 (:tO)
S?. :t.&-DL_trolpheno% S%-II-S IS 800 %SO00 (SO)
U. &-Illl_rOphenol %00-02-7 ZS lO0 _SO00 (SO)

· frErvieuoly knNn by t_bo mo bLa(2-ChloroLooprop72) othor

AS OIJ_Ol.2 1/91
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f)Lm!_td[ _tdron Ldrm_tl dk

Lov Ibd. On

rdmflul-t:flet r_i_ II,--),eT ueJ'L u_Ate uf JXJ[ ¢B_'J

it. I)M_oM_ 132-M-1 )0 330 10000 (20)
70. 2,&-Dblll_tOtoln U1-1&-2 l0 330 10000 (20)
n. Ko_z__te M...2 lo 330 1oo00 (20)
?2.4.CUerqk_Z.1)b_Z

odur ?001-72-] _L0 J]0 2LOOM)(20)
7]. nmnu, IS-?].? :Lo ss· zoooo (20)

?6.4.mmedZfM PO.Ol.S Zs 0oo UOOO (So)
75. 4,I-MJdm-l-iel_bl J2_-S2.1 _lS 100 IS000 (So)

u-So.s :o 200 w· (20)
TI* i-klao_l-I&ou_loilmz 101-SS-3 lO iS· 10000 (20)
?l. Isudllorok_euo Ill-?&-1 10 130 l_000 (20)

79. fenrachloropbnol 87-86-5 25 100 2SO00 (20)
10. ]PboumTJ_oM 85-01-8 10 330 10000 (20)
Iz. JnrJurm_eue U0-12-? Z0 Is· 1O0OO (202
82. r4zl_olo li-?*-I 1o 3]o 1oooo (20)
83. DL-i-kl_lpbthlllice M-74-2 10 330 10000 (20)

I&. Yltm4'BnW 20&.dMb-0 10 _J30 10000 (20)
IS. IPTrmu 121.oo.o 1o _J30 10000 (20)
I&. JucylbenzTZphclulice 85- IL1.7 10 _J30 10000 (20)
87. 3,3'-Dlchlorob_LdLne 91-9&-1 10 330 10000 (20)
88. bm· (i)lnrJ_r&cinl 56-_)$-3 10 330 10000 (20)

lt. ChrToeno 218-01-12 10 2:JO 10000 (201
!20. bSoC2-1ch),lberyl)phclMXeco 117-81-7 10 330 10000 (20)
il. D:L*u*ocl:71phchllto 117-M*0 10 330 10000 (20)
122. knu(b) fluoren_ 20S-1212-2 10 330 10000 (20)
I23. ku_Ck)fiuorsnT2due 207-08-! 10 2J30 10000 (202

!_. knzoCs)pTreno SO-]2-i 10 J30 10000 (20)
125. Zudono(1,2,3- ed)pTront 1123-312-S 10 330 10000 (20)
JiL. DLbom(i.b)imrJuruiml S3-?0-3 10 2J30 lO000 (20)
127. kmoCl,b,i)pez71eno 191-26-2 10 3is· 10000 (20)

· qmmtiUclou lf&tu lbt4d for oeSZ/aedlmuC ire kMod ou Nc wfjhc, b
qudntSUULOu ZlolU M_L_tod b7 _bo bborauz? for oolZ/oodimuc,
Imle_almd ou dry wllP_c bMtll &l roquJLrod b7 tho eeuurut, vL11 bo MI_z.
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.IGu.iaelu

A I L volum of uuuJr b extra·Cod 'la a eamgfouous ltqu/d*liquLd sorer·coot I
with Boclr_lono obi·rid· mt a pi of a_pronimca%7 J. _hLs excrut Lo rodueod I
ia rolm to 1.0 ad.,. and · · uT.velum, ia If_Joeud mM b OC/NS for
mulTob. Par a mmpb vtth _1 at b O_L of %0 q/L:

(%Ous/L) (1 L) - %Oq fa b oriSiul ,m_ec

eton tho e_rut b suM, ebb ess·rial b eeusdad fa b % .t
eeueoncrmud ettraet, of dd_ JuL az, ladeerod ·as· Il· fadtnmouc:

(10 u4L/bZJ (J iL) (10*J _) o JO 1%0*1 us - J0 BI em Mm 0C oolum

Lev toil Sm1,,

& 30 S ·oil aaay%o So extrmetod tiro· time rich eoclr_%ouo ehloride/uotono I
mt ambLout _ by son/ut/on. Tim ex·rios b rodugod ia w%mmo U %.0 BL.
and · 2 GL vol· to lnJoeud mu th 0C/_IS for fms170%,. !_r · ·ampZo vtch
· ·pound · it Cb ClU_Lof 330 US/_:

(330 u&/K&)(30 S) ( %04 ElL/S) "Pt00 1%0 4 uS o 0.9 uS

ghon tho rumple extract b to bo eubJuud _o bi bra·orion hcqrmphy
_) co remove htsh mo%o_ul&rv,tShc tucerforonaoo, lbo w%m of tho
extract Is _cL·%17 rod·od co 10 aL. Thio %0aL b puc _uroush th _C
eoluen, and on17 S aL are ·olio·tod off ch· G?C. IDmc S aL _o%mme to roducod
co 0.S aL prior u analysts, hr·rot·:

(J.! ull/10 aL) ($ mt) - 6.J$ uS

ThIo mmurhl Lm eoncaf_d in th 0.S aL mcr·et, of ub/eh J GL are lnJecud
fJnco Cb JLuacnmenc:

(4.tS US/O.$ aL) (J iL) (104 aL/_) - %.90 s lO*l uS ) JO uS on cia aC ··lure

Mad{un Io11 fimmlm-

· %S wot% ample ils ezcra_tod was· vl_h 3LOeL of noSbTbed ehl·rido/oootone, [
mhteh La ft%corod ibroulh lards m% tm WeBOVO_]JaJa of aoLX.
filtered ezcraec b ebon eubJutod to COq:·lmm up, md em1%I aT. of esot·cc
ar· ·olio·rod afoot 0_C. _hio em_mc b rodueod fa vole to 0.S uL, of
· hlch J iL sro lnJoeud euu th r_/MI. I_r a MUP%o vith ce·poured % mc th
CtQL of %0.000 US/_:

(10.o00 q/r4) (xs) (%_$r4Vs) - %ous

(Ioncllmumd)

0_51_4
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f4mdrvo3JtL%om,ISodLuBIo%1, turf, mind * _'

_EJI_LiIIBitorLiG f,,I tenciS, md fa I;114_LOIlL iztlr&cc, of' Iih_Lch o113,7 S BT.,ire
e_%%om_fil&fr,sr mC: __

(10 uS) (S aL/1GBL)- S us

Jbo qm3Lm of'_ ezcrut b reduood Ico 0. S mT., of ulbteh 2 ad. sro LuJoecod
Sm lb, fammmont:

(S ul/O.S mL) (1 uL) (%04 nlq/M.) - 10 · 104 us - l'O q em dramaC omi,mn

Itttsht oeuLvola_Lb ompouub m u_l, ibrat,_l uaial rely · feast point laLcia%
mlhracfm, with 1dm %eust wUmdird at SO uS. hrufon, Mm CBQL w_Luo
for _mdo olSht mupemub m l.S tim Id4br for a13L m_imm -od Zovob.
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